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NATIONAL ADVISORY COMMITTEE ¥OR ABRONAUTIOS

TECENICAL NOTE NO. 913

TENS ILE AND COMPRESSIVE TESTS OF MAGNESIUM ALLOY J—1 SHEET

By C. S, Aitchison and James "A, Miller
SUMMARY

Tensile and compressive stress—sitrain curves, stress—
deviation curves, and secant modulus—stress curves are
given for longitudinal and transverse specimens of mag—
nesium alloy J—1 sheets 0,032 and 0.102 inch thick.

Significant differences were found between the
 tensile and compressive stress—strain curves and betwseen
the compressive stress—strain curves for the longitudi-
nal end transverse directions, The differences between
longitudinal and transverse compressive properties are
brought out further by giving curves of tangent modulus

and of reduced modulus for e rectangular section.

The results for the magnesium 'alloy sheet differed
from those for the aluminum alloy, carbon steel, and
stainless steel sheets described in NACA T.N. 840 in that
the tensile stress—strain curves continued %o climd
steenly beyond the yield strength, while the compressive
stress—strain curves were smboth below the yield sfrength
and tien approached a horizontal asymptote at the yleld
strengzth,

INTRODU CT ION -

This. paper describes g continuation of the work
reported in reference 1, of assembling tensile and com—
pressive stress—strain data on sheet metals used in air—
craft to provide an experimental background for a study '
and classification of such dafta. “This work has been
conducted at the National Bureau of Standards with the
support of the.National Advisory Committee for Aeronautics.

Faie
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MATERIAL

. The. sheets were of magnesium alloy J--1 in the hard
temper (Navy Départment designatipn: 8H), 0,032 and

0.102 incheshibk, obbained in 1940 from the Dow Chemical
Company. ' '

TENSILE TESTS

The tensile ap601mcnﬁ were taken from each sheet
in the lengthw1sa (1ong1tud1na1) and crosswise (trane—
verse) directions., They were type 5 specimens described
in reference 2 and complied with specifications in ref—
erence 3, They were tested in 2 hydraulic machine in
the same manner as the tensile specimens in reference 1.

The stress—strain curves, stress—deviatlon curves,
and secant modulus—stress curves, derived as in refer—
ence 1, are shown in figures 1 and 2.

The results of the tensile teets and the tensilse
propertles prescribed for sheet maegnesium—base alloy 8H
in Navy Department Specification 47M2a, December 1, 1942,
are given in table I, The saperimental values of Youngts

modulus and yield strength were determined as described
in reference 1.

Both sheoets pass current tenesile specification re—
quirements for maguesium alloy 8H.

OOMPRESSIVE TESTS

]

/
The compressive tests were-made.with a subpress

(reforence 4) in a beam and poise, serow~type testing
machine,

The. tests on the_ 0,032~inch sheet were made on packs
conglsting of 5 specimens., The packs were tested with ii
their ends clamped in the grips of the subpress. They
differed from the conventional flat—endeppcks described
in referonce 5 in the following particulars,

/
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Phe middle specimen was 0.52 inch wide and the

sup—

porting specimens were 0.50 inch wide. The specimens
were cemented together as :follows. The specimens werse
coafed with Bostick cement.. Aftér drying over night ‘they

were pressged together at-a temperature of 64° ¢ for
hours in a jig similar to that described in refsren
but without end clamps. The packs were ground to 1

4%
ce B
ength,

%3.24 inch., The free length of each pack was 2.10 inches,

Lateral support agalnst premature buckling was prov

ided

on sach side of the pack by 33 pins in 3 columns gnd 11l

rows spaced on 3/l6—inch centers. - .

The tests on the 0,102-inch sheet were made on
specimens 0,50 inch wide by 3.24 inches long. They
tegted in the same way as the packs of the 0.032-in
sheet, ST

The strain was measured by a palr of Tuckerman
inch optlcal strain gagses attached on opposite e@ge
of the specimen. : -

The stress—strain curves, the stress—deviation
curves, the secant modulus—stress curves, the tange

single
were
ch

1_.
faces

nt

modulus—stress curves, the non—dimensional tangent modu—

lus—stress curves, and reduced modulus (rectangular
section) —stress curves are shown in the’figures.
were derived ds described in reference 1.

The results of the compressive tests are given

cross
They

in

table II, The experimental values of Young!s modulus

and yield strength were determined as described in
erence 1.

The values of compressive yield strength wers
than the specified mznimum values for tensile yield
strength. .o

CONCLUS IONS T

The ténsile properties of the sheet were well
those specified, for shest magnesium—base—alloy 8H
Navy Department Specification 47M2a, "December 1, 19
The results cannot be considered as- representative,
fore, of material just meeting specifications.

ref—

lower

above
in
42.
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Tne 1ong1tud1na1 and transverse tensile curves waere .
in close agreement throughout most.of -the range for which
_bﬁe gtrain ‘was measured the yield streangths differed by
'less than 2. ‘percent, The compr3351ve yield strengths in
.the longltddinal direction were significantly lower than
Cin thHe transyerse direction and both were much less than
*_*the cor;esponding values in tension.. -

.1!‘.

'T“e results’ for the magne81um alloy sheet differed
from - thosse for the aluminum alloy, carbon steel, - -and
gtainless steel sheets described in NACA T.N, 840 in
that the tensile stress—sirain curves continue to climd
steeoly bevond the yleld strength while the compressive
stregs—strain curves were ‘smooth below the yield strength
and then dpproached a horizontal asymptote at the yield
strength.

Wational Bureau of'Stéﬁiéf&s, .
Yeshington, D, C., October 1, 1943,

. REFERENCES

1. Aitchison, C. 8., and Miller, James A.: Tensile and
. Pack Compressive Tests of Some Sheets of Aluminum
-7 ‘Alloy, 1025 Cardon Steel, and Chromium—Nickel '

' Steel, T.N. No. 840, NACA, 1942.

2. Anon.: (General Specification for Inspection of Metals.
Federal Specificetion:QQ-M—15la, Federal Standard
Stock Catalog, sec.. I¥, pt. 5, Nov..27, 1936.

3. Anon.: Tentative Methods of Tension Testing of
Hetallic Materials. 1940 Supplement to A.S5.T.M.
Standards, pb. -Metals., (Z 8-40T), A,S.T.M,
(Philadelphial, pp. 4534863,

4, Aitchison, C. 8., and Miller, -James A.: A BSubpress
for Compressive Tests., T. Na Xo. 912, NACA 1943 .
.
5; Aitchison, C. 5., and Tuckerman, 1. B., The "Pack" :
i!8thed for Compressive Tests of Thin Specimens of
Meterials Used in Thin-Wall Structures. Rep. No.
649, NACA, 1939,

6., Aitchiton, U. S,: Extension of Pack Method for Con—
pressive Tests. T,N. ¥Wo. 789, NACA, 1940.



* .. A -
TABLE I.- RESULTE OF TENSILE TEBTS
Bpecification Valuea Tost resulta
Material{Nominal |[Direo-(Strain Ayoung' s (Minimm |Minimum |Minisum Young's| yiald st h _
thick- [tion [presecribed|modvlus| yield |tensile |elonga- modulusggr;setsE;ten— E:gg;é:h Eiggstn
ngss of for yleld strength|strength|tion in * | method| sion ~ }3 inohes
sheat strength, 2 inches offast |undar
{in.) extengion = 0.2 [load
8 under load per- [method
b1 cent
@ (xipa/ |(kipa/ [(kips/ [percent |(kipe/ {(Klps/ (kips/ [(kipe/ [percent
8q in.) [sqin) |eqin.) 8y in.) laq .} {sqin.) |sqin.).
31| uagne~ | 0,038 |Longl- )
sium tudi~ 0.0063 [6,500 58.0 40.0 3.0 6,360 |[37.0 33.3 4%.8 8.0
alloy nal
J-1h Trans~
vorge .0083 |6,600 33.0 40.0 3.0 8,360 | 37.7 33.4 47.3 18.0
84| Magne- .108 |Longl-
glum tudi- .0083 16,500 33,0 40.0 3.0 6,380 |38.3 34.0 47.3 9.5
alloy nal
J-1h Trans-
verss ,0083 | 6,800 33.0 40.0 3.0 6,370 | 38.1 33.8 49.4 13.5
%0omputed from specified vield strength, mpecifled extension under load and sn offset of 0.8 percent.
TABLE II..~ RESULTS OF QOMPRESSIVE TESTS
Nominal Direction Rumber of | Young's Sacant Yield strength
Thickneas apeolnmens modulus modulus Offset Secant
= Material of gheet in a pack mathod, method
a (in.) offaet=0.2
a peroent
{xipefaqin.) | (Hpe/aqin)) | (kips/iq in) (xipa/eqin.)| -
21 |Magnseium alloy J-1h) 0.033 | Longitudinal 5 8,500 4,440 34.5 24.6
Transwerse 5 8,560 4,470 8.5 88.8
88 |Magnesiun alloy J-lh .108 Longltudinal Note 8,480 4,410 27.0 27.0
Tranaverae Note 5,680 4,460 30.3 30.3

Kote: Bingla Bpsoimen
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Figure 1.- Sheet 21. Magnesium blloy J-lh, thickness 0.032 inch.
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